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Detector Name: ERTO1
Sample Title: HTC-A02-3003-0006-02
Peak Analysis Performed on: 6/29/2017 1:20:31 PM

Peak Analysis From Channel: 100
Peak Analysis To Channel: 8192

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum

No. start end centroid (keV) (keV) Area Uncert. Counts
1 246~ 261 254.01 63.37 0.90 3.84E+002 85.15 2.29E+003
M 2 291- 315 300.04 74.87 0.97 9.36E+002 48.88 2.21E+003
m 3 291~ 315 309.24 77.17 0.97 1.84E+003 60.66 2.45E+003
M 4 322- 377 336.19 83.91 0.99 1.77E+002 39.45 2.42E+003
m 5 322- 377 349.86 87.32 0.99 6.16E+002 49.72 2.36E+003
m 6 322- 377 360.25 89.92 1.00 2.70E+002 40.96 2.31E+003
m 7 322- 377 371.27 92.67 1.00 1.09E+003 52.50 2.25E+003
8 448- 457 451.56 112.74 0.73 1.69E+002 60.19 1.53E+003
9 735~ 754 744.99 186.07 1.15 2.39E+003 106.73 2.57E+003
10 819- 826 822.28 205.39 0.48 7.94E+001 44.15 9.25E+002
M 11 938- 976 944.77 236.00 1.06 1.65E+002 30.92 1.40E+003
m 12 938- 976 955.38 238.65 1.06 2.84E+002 32.14 1.35E+003
m 13 . 938- 976 968.72 241,99 1.07 2.43E+003 59.21. 1.25E+003
14 1031~ 1045 1036.21 258.85 1.10 1.14E+002 59.65 1.19E+003
15 1072- 1082 1077.96 269.29 0.84 1.35E+002 49.67 9.65E+002
le 1092- 1105 1100.09 274.82 0.72 3.79E+001 53.51 1.03E+003
17 1171- 1190 1181.55 295.18 1.16 5.56E+4+003 100.13 1.27E+003
18 1396- 1420 1408.31 351.85 1.22 1.00E+004 121.45 1.15E+003
19 1552- 1562 1556.04 388.77 0.61 7.23E+001 33.66 4.43E+002
20 1815- 1824 1819.73 454 .67 0.52 5.84E+001 25.54 2.63E+002
21 2036- 2057 2044.88 510.94 1.16 2.95E+002 47.66 5.24E+002
M 22 2315- 2340 2319.74 579.63 1.16 6.99E+001 15.69 2.23E+002
m 23 2315~ 2340 2333.38 583.04 1.16 9.58E+001 17.99 3.13E+002
24 2429~ 2447 2437.93 609.17 1.33 8.16E+003 95.61 2.92E+002
M 25 2638~ 2670 2646.49 661.30 1.09 8.49E+001 14.31 2.05E+002
m 26 2638- 2670 2662.53 665.30 1.09 1.99E+002 18.74 2.01E+002
27 2807~ 2826 2812.53 702.79 1.12 8.21E+001 33.01 2.87E+002
28 3059- 3089 3074.32 768.22 1.15 8.12E+002 49.71 3.40E+002
29 3137~ 3153 3144.53 785.77 0.92 1.92E+002 28.54 1.99E+002
30 3218- 3236 3226.16 806.17 1.41 2.24E+002 29.32 1.88E+002
31 3351~ 3366 3357.71 839.04 1.48 9.08E+001 27.15 2.13E+002
32 3630- 3657 3646.68 911.26 1.48 1.04E+002 37.56 2.90E+002
33 3730~ 3747 3737.74 934.02 1.66 4.09E+002 33.06 2.08E+002
34 3996~ 4014 . 4005.89 1001.03 0.85 1.27E+002 25.93 1.61E+002
M 35 4177~ 4215 4183.34 1045.38 0.90 2.60E+001 9.56 9.88E+001
m 36 4177- 4215 4210.17 1052.09 0.91 3.09E+001 9.70 8.68E+001
37 4470~ 4496 4483.60 1120.42 1.60 1.89E+003 53.10 2.13E+002
' 38 4610- 4635 4623.70 1155.44 1.65 2.54E+002 30.26 1.56E+002
. 39 4941- 4969 4955.48 1238.36 1.59 7.82E+002 36.32 1.16E+002
- 40 5116- 5134 5127.02 1281.23 0.55 1.36E+002 23.67 1.26E+002
41 5502~ 5527 5514.92 1378.17 1.53 4.88E+002 31.86 1.24E+002
42 5538- 5558 5544.98 1385.68 0.82 6.95E+001 21.81 1.12E+002

AVERY® §HHDII™ 1-800-GO-AVERY (462-8379) www.avery.com
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Peak ROI ROI Peak Energy  FWHM Net Peak Net Area Continuum

No. start end centroid {keV) {keV) Area Uncert. Counts
M 43 5602~ 5646 5610.25 1402.00 1.90 1.19E+002 14.57 1.12E+002
m 44 5602~ 5646 5635.84 1408.39 1.90 2.77E4+002 19.71 1.21E4002
45 5838- 5861 5847.87 1461.38 1.53 2.97E+002 30.05 1.52E+4+002
46 5968~ 5979 5973.98 1492.90 0.28 2.25E+001 10.78 3.75E+001
47 6030~ 6052 6041.51 1509.78 1.60 2.63E+002 25.12 9.48E+001
48 6173~ 6186 6179.42 1544.24 0.36 3.37E+001 14.28 6.13E+001
49 6329- 6347 6338.41 1583.98 1.40 5.93E+001 18.09 7.87E+001
S50 6643- 6659 6651.53 1662.23 0.88 9.82E+001 15.83 4.88E+001
51 6915- 6938 6925.02 1730.58 1.61 3.33E+002 21.55 3.26E+001
52 7051- 7078 7065.26 1765.63 2.09 1.55E+003 42.22 5.23E+001
53 7388- 7408 7398.19 1848.84 2.08 1.86E+002 18.29 4.13E+001
M = First peak in a multiplet region
m = Other peak in a multiplet region
F'= Fitted singlet

Errors quoted at 1.000 sigma
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Detector Name: ERTO1
Sample Geometry:
Sample Title: HTC-A02-3S003~-0006-02

Nuclide Library Used: C:\GENIEZK\CAMFILES\ERT_LIBRARY_LMDA.NLB

Nuclide Enerqgy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pC1i/GWET) (pCi/GWET) (pC1i/GWET)
+ K-40 1460.82* 10.55 8.6454E-001 8.65E-001 2.0193E+000
Co-60 1173.23 99.85 8.3592E-002 8.17E-002 2.5348E-003
1332.49 99.98 8.1687E-002 -3.4622E-002
> 2505.71 0.10 0.0000E+000 0.0000E+000
+ Cs-137 32.06 5.54 5.9101E+003 4.80E-002 -5.2513E+003
661.66% 84.99 4.8009E-002 4.2126E-002
+ T1-208 72.80 2.02 1.0691E+001 5.79E-002 1.1658E+000
74.97% 3.41 3.7013E+000 1.1110E+001
84.90% 1.51 6.5687E+000 3.5608E+000
277.36 6.31 1.4069E+000 -2.9141E-001
510.77* 22.60 3.6642E-001 2.0804E-001
583.19* 84.50 5.7879E-002 4.2768E-002
763.13 1.81 5.8941E+000 -1.3654E-001
860.56 12.42 6.2906E-001 1.6926E-001
Bi-212 39.86 1.06 1.1313E+003 1.10E+000 -3.6182E+002
727.33 6.74 1.1033E+000 -3.8545E-001
785.37 1.11 8.0421E+000 7.4767E+000
1620.74 1.51 4.9688E+000 -8.8443E-001
1806.00 0.09 6.1094E+001 -1.6903E+001
+ Pb-212 74.81% 10.40 1.2136E+000 1.43E-001 3.6429E+000
77.11% 17.50 6.9714E-001 3.8991E+000
87.30% 7.81 1.1612E+000 2.2216E+000
115.18 0.59 1.4699E+001 6.4056E-001
238.63* 43.30 1.4278E-001 1.5210E-001
300.09 3.28 3.1079E+000 -2.2519E-001
+ Bi-214 76.86* 0.43 Z.7390E+001 1.30E-001 1.5319E+002
89.81% 0.24 3.3432E+001 2.8383E+001
386.77 0.30 2.6525E+001 1.4381E+001
454 .77* 0.29 1.3600E+001 6.8461E+000
609.31% 45.49 1.3035E-001 7.1607E+000
665.45% 1.53 2.6466E+000 5.4812E+000
703.11%* 0.48 1.3744E+001 7.5077E+000
719.86 0.39 1.8847E+001 1.2140E+001
768.36%* 4.89 1.8301E+000 7.7329E+000
786.10% 0.31 1.8147E+001 2.9341E+001
806.17* 1.26 4.5908E+000 8.5563E+000
934.06* 3.10 2.1677E+000 7.1404E+000
964.08 0.36 2.4109E+001 1.3102E+001
1051.96* 0.31 1.2083E+001 5.8405E+000
1120.29* 14.91 6.0674E-001 7.9326E+000
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Nuclide
Name

Bi-214

Pb-214

Ra-224

Ra-226

Ac-228

242.
258.
274.
295.
351.
462.
533.
785.
839.

81.

83.
240.

81.
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129.
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270.
328.
338.
4009.
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6/29/2017

Line MDA
pCi/GWET)

.3389E+001
.8015E+000
.9135E+001
.2933E+000
.7913E+000
.0081E+000
.3920E+000
.2337E+000
.5986E+000
.3947E+4000
.5939E+001
.5037E+001
.1526E+000
.7388E+001
.8932E+001
L2907E+000
.1192E+001
.5971E+000
.4667E+000
.7131E+000
.7109E+001
.0000E+000
.0000E+000
.8648E+001
.8744E+000
.0804E+000
. 7921E+000
.6773E-001
.3197E+001
.3659E+001
.3732E-001
.5390E-001
.2684E+001
.8858E+001

.2577E+000
.0244E+001

.1357E+002
.3749E+001
.0245E+000
.2227E+001
.8922E+001
.5962E+001
.6336E+000
.5815E+000
.5991E+000
.3004E+000
.6509E+000
.8930E+000
.6983E-001
.0981E+000

1:20:33 PM

Nuclide MDA
(pC1i/GWET)

1.30E-001

2.54E-001

3.02E+000

.63E+000

.45E-001
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Activity
pCi/GWET)

.5500E+000
.9804E+000
.4539E+000
.1527E+000
.6330E+000
.9634E+000
.7640E+000
.9696E+000
.6133E+000
.7248E+000
.0250E-001
.3338E+001
.8826E+000
.3117E+001
L7674E+000
.0105E+000
.1623E+000
.5210E+000
.4602E+000
.8265E+000
.0834E+000
.0000E+000
.0000E+000
.0500E+001
.6264E+000
.0425E+000
.4285E+000
.9228E+000
.4821E+000
.0695E+000
.7459E+000
.8575E+000
.8386E+000
.1517E+000

.5007E4+000
.6954E+000

.8869E+000
.9788E+002
.9978E-002
.2001E+000
.5678E+001
.0261E+001
.3820E+001
.1165E+000
.9925E-001
.3323E-001
.6431E+000
.7197E+000
.5881E-001
.9852E+000
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Nuclide
Name

Ac~228

Th-228

Pa-234m

Th-234

Energy
(keV)

463.
755.
172,
7194.

835

911.
964.
968.

1588

1630.
84.
131.
166.
215.

258

742
166.
786.
1001.
1737.
63.
92.

112

00
31
29
94
.70
20
79
96
.20
62
37*
61
41
98
L23%
81
36
27*
03~*
77
30%*
59*
.B1*

Yield

(

N
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.45
.03
.52
.31
.70
.20
.99
.90
.06
.52
.26
.13
.10
.25
.07
.09
.32
.05
.85
.02
.75
.33
.22

(
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6/29/2017

Line MDA
pCi/GWET)

.7311E+000
.2029E+000
.5874E+000
. 7828E+000
.3428E+000
.4531E-001
.8286E+000
.5402E-001
.2755E+000
.9768E+000
.8720E+000
.8988E+001
.7303E+001
.4968E+001
.3698E+001
.6584E+001
.4840E+001
.0495E+002
.5618E+000
.5644E+002
.5873E+000
.7989E+000
.6057E+001

1:20:33 PM

Nuclide MDA

(pC1i/GWET)

3.45E-001

7.87E+000

7.56E+000

1.80E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum
Calculated MDA is zero due to zero counts in the region, or

the region is outside the spectrum, or has not been calculated
= Half-life too short to be able to perform the decay correction

I
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Activity
pCi/GWET)

.2046E-002
.5191E+000
.0302E+000
.8070E-002
.2680E+000
.1797E-001
.5187E-001
.4535E-001
.1696E-001
.0619E-001
.2673E+000
.6276E+000
.T425E+001
.1705E+000
.8922E+001
.2406E+001
.8791E+000
.6969E+002
.2677E+000
.0474E+001
.7908E+000
.7205E+000
.5935E+001
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NUCLTIDE
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Sample Title:

....................

Nuclide
Name

K-40
Cs-137

Eu-152m
T1-208

Bi-211
Pb-212

Bi-214

0
0

[eNe]

Id
Confidence

. 951
.978

0.999
0.

133

.898
.922

.769

HTC-A02-5003-0006-02
Nuclide Library Used: C:\GENIEZK\CAMFILES\ERT_LIBRARY_LMDA.NLB

IDENTIFIED NUCLIDES

Energy
(keV)

1460
32
661
89
12
74
84

277.
510.
583.
7163.
860.
351.

74

7.
87.
115.
238.
300.
16.
89.
386.
454.
609.
665.

703.
719.

768.
786.
806.
934.
964.

1051
1120
1133
1155
1207
1238
1280
1377
1385

.82%
.06

.66%*
.85%*
.80

.97
.90%*
36

77*
19*
13

56

03+
.81%*
11~*
30%*
18

63%*
09

86>
g1*
77

T
31*
45%
11+
8o

36*
10*
17~*
06~*
08

.96%*
.29%
.66

.19%*
.68

L1l
.96%*
.67
L31*

(> @ @

[>)
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Activity
(pCi/GWET)

.01930E+000

.21261E-002
.96977E-002

.11103E+001
.56076E+000

2.08038E-001

~J O N ~J ~N O o N = = N W W Ias

~
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.27684E-002

.28142E+001
.64289E+000
.89909E+000
.22158E+000

.52103E-001

.53190E+002
.83830E+001

.84613E+000
.16070E+000
.48117E+000
.50768E+000

.73288E+000
.93411E+001
.55632E+000
.14042E+000

.84052E+000
.93257E+000

.98037E+000

.15267E+000
.63303E+000
.96339E+000
.76398E+000

REPORT

Activity

Uncertainty

2

U= oy Ul WoOIN W S 00 = NN DN @O 0 =~

N =

N OY s

.25040E-001

.19653E-003
.53455E~-002

.70199E-001
.00834E-001

.02996E-002
.84069E-003

.68593E-001
.43581E-001
.05977E-001
.01952E-001

.94135E-002

.25752E+000
.48579E+000

.00436E+000
.27404E-001
.39080E-001
.02980E+000

.10683E-001
.47504E+00Q0
.14080E+000
.99562E-001

.84762E+000
.94701E-001

.21368E+000

.99417E-001
.16764E+000
.41087E-001
.13709E+000

* Kk ok ok
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Interference Corrected Activity Report

Nuclide
Name

Bi-214

Pb-214

Ra-226

Th-231

Pa-234m

Th-234

0.

0.

0.

0.

0.

Id
Confidence

.881

769

1538

1543.

1583
1594

1599.

le6l

1683.
1729.
1764.
1847.
1873.
2118.

2204
984

87
242

258.

274

295.
351.
462.
533.

785

839.

81

83.
94.
186.

826 81

84

89.

482 258

742.
166.
786.
1001.
1737.
63.
92.

999

112

1401.
1407.
15009.

53.
4.
7.

Enexrgy
(keV)

50*
9g*
23%*
.50
32%*
L22%
.73
31
.28%*
99
59*
49
42
16
55
.21
28
81*
11~*
.30%
.00*
B7*
.80~
22%
93*
00
66
.96%
04~*
.07
18*
80
21*
.23
L21%
95
L23%
81
36
27*
03*
)
30*
59*
.81*

@MEO©OD®®E O ®
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() @D @ (=]

()

Yield

(

= =
ONOROOOOON N K

w =

OB WOOOOOOHFONOWOOOOHOOTWOO-JbOONR,UIRON

3)

.27
.15
.11
.38
.20
.69
.25
.23
.15
.22
.92
.40
.11
.22
.14
.08
.20
.44
.80
.84
.43
.52
.47
.30
.60
.22
.19
.07
.59
.20
.33
.15
.59
.90

.60
.00

.07
.09
.32
.05
.85
.02
.75
.33
.22

6/29/2017

Activity
(pCi/GWET)

NeNe o)

[N

[SUNG N ~J ~N NN W oy O

ooy

[ O 2l e)Y

.96960E+000
.61329E+000
.72480E+000

.33380E+001
.88260E+000

.01050E+000

.52105E+000

.62642E+000
.04249E+000
.42851E+000
.92280E+000
.48205E+000
.06951E+000
.74590E+000
.85746E+000

.50071E+000
.69545E+000
.56778E+001
.38200E+001

.79096E-001
.92509E+000

.89220E+001

.69688E+002
.26765E+000

.78077E+000
.72045E+000
.59352E+001

1:20:33 PM

Activity
Uncertainty

NSl e)Y

NN WWWW

N =

Ul > =2

8.77483E~-001
7.
9.77168E-001

58974E-001

.56249E+000
.11242E+000

.16076E+000

.93152E-001

.85815E~-001
.49531E-001
.18356E-001
.37395E~001
.86417E+000
.92621E+000
.98402E-001
.88603E-001

.42943E+000
.31080E+000
.57236E+000
.86341E-001

.81473E-001
.14249E+000

.03233E+001

.56539E+001
.76595E+000

.67918E+000
.16418E-001
.92314E+000

Page
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*

Energy line found in the spectrum.

@ = Energy line not used for Weighted Mean Activity
Energy Tolerance : 1.000 kev

Nuclide confidence index threshold = 0.45

Errors quoted at 1.000 sigma
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ol INTERTEFERENTCE CORRECTETD REPORT * ok ok

*************************************************************************

Nuclide WL mean WL mean
Nuclide Id Activity Activity
Name Confidence (pCi/GWET) Uncertainty
K-40 0.951 2.019304E+000 2.250402E-001
X Cd-109 0.922
Cs=-137 @ 0.978 4.212609E-002 7.196532E-003
Eu-152m 0.99% 7.146658E-002 1.554610E-002
X Tm-170 0.980
T1-208 @ 0.733 4.258761E~002 8.832943E-003
Bi-211 0.898 5.583959E+000 8.919196E-001
Pb-212 @ 0.922 1.279017E~001 1.924701E-002
Bi-214 @ 0.769 7.696957E+000 1.4595685E-001
Pb-214 @ 0.984 5.934285E+000 1.343853E-001
Ra-226 @ 0.881 1.381999E+001 7.516531E-001
X Th-228 0.479
Th-231 @ 0.826 8.300246E-002 1.791704E-001
Pa-234m @ 0.482 8.267653E+000 1.765946E+000
Th-234 @ 0.999 5.782460E+000 4.041754E-001

?
X
@

o

Errors quoted at

1.000 sigma

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity
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Peak Locate Performed on: 6/29/2017 1:20:31 PM
Peak Locate From Channel: 100
Peak Locate To Channel: 8192
Peak Energy Peak Size in Peak CPS Peak
No. (keV) Counts per Second % Uncertainty Type
10 205.39 1.1030E-002 55.59 Sum
M 11 236.00 2.2954E-002 18.71 Tol.
15 269.29 1.8739E-002 36.81 Sum
19 388.77 1.0040E-002 46.57 Sum
M 22 579.63 9.7099E~-003 22.44
32 911.26 1.3652E-002 38.26 Tol.
M 35 1045.38 3.6133F-003 36.75 Sum
46 1492.90 3.1279E-003 47.87 Sum
52 1765.63 2.1422E-001 2.74
53 1848.84 2.5792E-002 9.85 Sum
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at

1.000 sigma
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Tol.
Nuclide

Th-227

Ac-228



